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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYarOIIXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpoBaHUs (YHKUIMOHATBHOM MaTeMaTHUYeCKOU
I'PaMOTHOCTH, U3YYEHHS JPYTUX y4eOHbIX NUCUMIUIMH. PazButre y oOydarommxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMaTUYECKOW HAYKOM SIBJIEHUM U ITPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIEITMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIIUXcs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOMUMBIX U1 aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ady €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa
OTPaXXEHUS OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIHOIO IO3HAaHUS U aKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00BETUHSET pa3HbIC BUBI yU€OHOUM U TPYAOBOM NESITEILHOCTH, SBIISICTCS
OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAaueCTB, IMOATOMY akKTyajdbHa 3aja4a
dbopmupoBaHus y  OOydYarommxcsl MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOy4Jaronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U  JIEUCTBHUM, CHelU(pUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEHTHOTO  MPOJOJDKEHUs  00pa3oBaHMs  TI0
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
OOy4Jaronuxcst CpeHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
©a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIIHE MaTEMAaTHIECKUE YMEHHS, CBSI3aHHBIC CO
cnenuUKol TeOMETPUH U HEOOXOAUMBIC TSl )KU3HU B COBPEMEHHOM OOITIECTRBE.
Kpowme 3T0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yUYUTh T€OMETPHIO OoJiee TITyOOKO, eClin
B JlaJbHEHIIIEM BO3HMKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poecCUOHaNbHOM eI TEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIMX 3amad. [IpuOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPbI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpAICHUS KaK
O BROXHEUIUX MAaTEMATHYCCKHUX MOJCISX, TMO3BOJISIONINX OMHCHIBATH U
W3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJla BpaIllCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MIPAKTUYECKUM COJIEP’KaHUEM;



e PAa3BUTHUE MHTEIUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHI, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHUE PACIO3HaBaTh MPOSBICHUS] TEOMETPUUECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU U3yYECHHUH
Ipyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIUPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pElIeHUus IIPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpeNeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YUYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4YaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCA 3a CUET pELICHUS 3aa4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKAHUSI.

OcHOBHBIE coaepkaTenbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha yPOBHE CpPEeAHEro 00IIero 00pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B

Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.
11 KJIACC

Tena Bpamenust

[nmmHaapuyeckas ITIOBEPXHOCTB, oOpazyromue LHUJIMHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasylomias M OCb, IUIOMaJb OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocCHOBaHME U BepliliiHA, 00Opasyroias
1 OCb; TIJIOIIAIb OOKOBOM U TOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o00pakeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMOuHanuu e BpaiieHrus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIH
okoJ10 cepsl; cepa, BMUCcaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM mapa u 1maomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenus muwmMHapa (MapaJuieIbHO U IEPIICHIUKYJISIPHO OCH), CEYEHHUS KOHYyCa
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIIMHY ), CEUSHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
MIPUMEHCHUEM TMPABUJI JEUCTBUU C BeKTopamu. I[IpsmoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamMu. CKaISIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeameTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXkJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYyKIEHUI; BOCHIPUUMUYHUBOCTBIO
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPY 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON IEATETEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanrvbmvie  nozmaseamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpUMeHeHue  JO0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATHH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurs B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

BbIOMpaTh CMoco0 pemieHus y4eOHOUM 3aaauu (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOosiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENbCKU MHCTPYMEHT MO3HAHUS,
(bopMynupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCIIEJOBAHUE TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMsS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

2)

BBISIBIIATH Je()ULUTHI THPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHMBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie KomMmynuxkamuenwvle Oelicmeus,  0Oecneuusarom

C¢0pMMpO6‘ClHHOCWlb COI/;I/lCl]leblx HABBIKO6 06yLlCZIOLI/ﬁ/DCCﬂ.
OO01menue:

BOCHPUHUMATh U (GOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, [aBaTh MOACHEHUA [0 XOAYy PELICHUA
3a/1a4i, KOMMEHTHPOBATH [1OJyYEHHBIN PE3yJIbTAaT;



B X0/ 0OCY>KIEHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
pElIEHUs; COMOCTABIATh CBOM CYXKJCHHUS C CYXICHUSIMUA JIPYyTHX
YYaCTHUKOB JHMayora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3UIIMIMA; B
KOPpEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTAaBIATh  pE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOUPATh (pOpMAT BHICTYIUICHHUS
C yu€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

INOHUMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMaH/IHOM U MHIMBUY AJIbHOU
paboThl MpU peuieHuH Y4eOHBIX 3a/ad; MPUHUMATh LEIb COBMECTHOMN
NEeATEIbHOCTH, IUJIAHUPOBATh OPraHU3aldIi0 COBMECTHOM  padoTHhI,
pacnpenensaTb BHIbI paboOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ynbTatr paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYXIeHNs, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI 4YacTh padOThl U
KOOPJIMHUPOBATh CBOU JIEHCTBHS C APYTUMH WICHAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MNPOAYKT MO KPUTEPUAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyisamugnsle oeticmausi, obecneuusarom hopmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUPaTh CIIOCO0 pelIeHUs
C Y4€TOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU [O3HABAaTEIbHOM pedaekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3yibTara
peLIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PCEIICHUM 3a/a4u,
BHOCHUTb KOPPEKTHU
11 KIIACC

OmnepupoBaTh TMOHSATHUSAMHU: WIMHIPHUYECKAs TOBEPXHOCTh, 0O0pa3yromne
WIMHIPUYECKON TOBEPXHOCTH; IMIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOW OBEPXHOCTH, KOHYC; CpepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map).

OOBSACHATH CIOCOOBI MOTYUYSHHS TEJI BPALLICHHUS.

KnaccugumupoBaTs B3auMHOE pacroyioskeHue chepbl U MI0CKOCTH.



OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Boruucnsate  00bEMBI M IJIOMIQM  TOBEPXHOCTEM Tel  BpalleHWs,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M OMTUCAHHBIHI
okoJo cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMS.

BBIYUCHIATE COOTHOIICHUSI MEXIY IUIOMAASMU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHUEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BrInonHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTb, HHTEPIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHsTh TpaBUIIO NapajuieNenumnea.

OnepupoBaTh MOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEJACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsTh reoMeTpruueckue (PakThl 17151 pelIeHus CTepeoMeTPUIECKHX 3a/1ay,
MPENOoJIararoIIuX HECKOIBKO IIIaroB PEIICHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemiath mpocreiilliie reoMeTpUYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemiath 3amaum Ha J0Ka3aTeIbCTBO MAaTEMAaTHUUYECKUX OTHOIICHUM W
Hax0XXJICHUE TeOMETPUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a/a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIMTH NpUMEpPbl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
’KU3HH, pACIO3HABATh MPOSIBIECHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.



[IpuMeHsATh NMOJIy4eHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYAllMH U IPUMEHSTh H3y4YECHHbIE ITOHATHUS B MIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIUPOBAHHOMN MPOOIEMBbI, MOJECIUPOBATH PEATLHBIC
CUTYyallUM Ha SI3bIKE T€OMETPUU, HCCIEAOBATH MOCTPOCHHBIC MOJCIH C
UCITI0JIb30BAaHUEM I€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareopsi;
pemarb  NPAaKTUYECKUWE  3a/aud, CBA3aHHbIE C  HAXOXICHUEM
F€OMETPUYECKHX BBl B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJECHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSCHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yJIbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

BEJIUYMH.

OmnepupoBaTh MOHATHSAMU: LUJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
HUIMHAPUYECKONM IOBEPXHOCTH; UWIMHAP; KOHUYECKAas IOBEPXHOCTD,
oOpa3ylolue  KOHHYECKOW  IOBEPXHOCTH, KOHYC;  cepuyeckas
MOBEPXHOCT.

Pacno3naBath Tena BpanieHus (HAIUHIP, KOHYC, cdepa u map).
OOBACHATH CIOCOOBI OJTYUYEHUS TEJl BpalLlEHUSI.

KnaccuguimpoBaTs B3aMHOE pacnojioKeHUE cPepbl U MIOCKOCTH.
OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
BBICOTA CETMEHTA; IIapOBOM CJIOM, OCHOBaHHWE IIAPOBOrO CJOSI, BHICOTA
IapOBOTO CJIOS; MIAPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH TeNn BpalleHHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh TOHSATUSIMU: MHOTOIPAaHHUK, BHOHUCaHHBIA B cdepy u
ONMMCAHHBIA 0KOJIO cepshl; chepa, BIUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpAaIlCHUS.

BbaucnsTe COOTHOLIEHUSI MEKAY TUIOLIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TEII.

N300paxkath u3yyaembie (UTypbl OT PYKH M C NMPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINTONHATE  (BBIHOCHBIE) IUIOCKME 4YEPTEKU M3 PUCYHKOB MPOCTBIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
BpalIeHUs.

W3BnekaTb, MHTEPNPETUPOBATH MU MpPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEpTEKax U pUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JAEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB H
YMHOXXEHHSI BEKTOpa Ha YUCIO, OOBSICHITh, KAKUMH CBOMCTBAMH OHU
o0anaror.



[IprMeHATh IPAaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh MNOHATHSAMH: JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMUHATHI BEKTOPA, YIOJI
MEXy BEKTOpaMH, CKAIIPHOE IIPOU3BECHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOpPA HA YHUCIO, YIOJ
MEXKy BEKTOPAMHM, CKAJSIPHOE IPOU3BENCHUE, PACKIAABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAMHAT.
[TpumeHsaTh reoMerpuueckrue (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewrars npocreniye reoMETpUYECKUE 3a4a4i Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaun Ha JOKa3aTENbCTBO MATEMATHUYECKUX OTHOLIEHUA U
HaXOXKJEHUE T€OMETPUUYECKUX BEJIIMYUH MO 0o0paslaM WM alropuTMam,
INPUMEHSISI ~ W3BECTHBIE  METOAbI INPH  PEIIEHUH  CTAHAAPTHBIX
MaTeMaTUYECKUX 3aay.

[IpuMeHATs NpPOCTEHIIME IPOTPaMMHBIE CPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.
[IpuBOINTH TIPUMEPHI MATEMATUYECKUX 3aAKOHOMEPHOCTEH B INPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.
[IprMEHATH NTOTyYEHHBIEC 3HAaHUS HA MPAKTUKE: AaHAJIU3UPOBATH PEAIIbHbBIC
CUTYyallMU U IPUMEHATH U3yYECHHBIE TIOHATHUS B IIPOLIECCE TTOMCKA PELICHUS
MaTeMaTU4YecKu c(hopMyIMpOBaHHOU MPOOIEMBI, MOACIUPOBATH peabHbIE
CUTyallMd Ha S3bIKE T€OMETPHUM, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anrnapara aareopsl;
pelmarb  OPaKkTUYEeCKUWE  3aJayd, CBs3aHHBIE C  HAXOXICHUEM
r€OMETPUYECKHUX BEJIMYHH.



